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Abstract
Addressing students by their names helps a teacher to
start building rapport with students and thus facilitate their
classroom participation. However, this basic yet effective
skill has become rather challenging for university lectur-
ers (especially in Asian universities), who have to handle
large-sized (sometimes exceeding 100) groups in their daily
teaching. To enhance lecturers’ competence in delivering
interpersonal interaction, we develop NaMemo, a real-time
name-indicating system based on a dedicated computer
vision algorithm. This paper presents its design and feasi-
bility study, which showed a plausible acceptance level from
the participating teachers and students. We also reveal
students’ concerns on the abuse or misuse of this system:
e.g., for checking attendance. Taken together, we discuss
the opportunities and risks in design, and elaborate on the
plan of a follow-up, in-depth implementation to further eval-
uate NaMemo’s impacts on learning and teaching, as well
as to probe design implications including privacy considera-
tions.
Author Keywords
Name-indicating system; classroom; university students;
teachers’ interpersonal competence; user acceptance; HCI.
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Introduction
Teacher-student interpersonal relationship determines stu-
dents’ perceived closeness [15] to the teacher and thus
influence their engagement and performance in classroom
learning [3, 17, 16]. A classic yet effective way for teachers
to build up closeness to students is to address each indi-
vidual by their names [9, 4]. However, this skill becomes
rather challenging for nowadays university lecturers, given
the large number (sometimes exceeding 100) of students
in a class. Oftentimes, a lecturer could only remember a
few students’ names throughout a course period: affording
these students better chances for interactive participation in
the lecture and subconsciously missing personal engage-
ment with the rest of the students [22].
To tackle this substantial challenge, we explore a novel
technology that augments university teachers’ interpersonal
competence [24] in teaching large student groups. Namely,
we design NaMemo, an AR name-indicating system that
displays students’ names to facilitate a teacher to address
any student by their names during a lecture and eventually
improve the class quality and experience of both teachers
and students.
The NaMemo system integrates a novel computer-vision
approach with low-cost cameras. We conducted a feasibility
study to evaluate NaMemo in real-world university lecture
settings to understand the lived experiences of teachers
and students. Importantly, we also investigated students’
concerns on privacy and surveillance.
Enhancing teachers’ Interpersonal Competence
The well-known Classroom Assessment Scoring System
(CLASS) [10] describes classroom quality using three as-
pects: emotional support, classroom organization, and in-
structional support. Although the CLASS is designed for
K-12 classrooms, it is also instructive for university/college
classrooms [1]. Regarding the aspect of emotional support,
a sufficient teacher-student rapport [22] is vital to effective
and enjoyable learning processes. Addressing students by
their names is the classic yet effective starting point of es-
tablishing such a rapport [9, 4].
Research has shown that students can benefit from per-
ceiving that instructors know their names [4]. Knowing a
student’s name conveys the feeling that the teacher cares
the student and helps develop a sense of trust [25]; on the
other hand, it could increase the chance that the teacher
addresses the student by name [21, 25].
However, it becomes especially challenging in university
lecture settings, where nowadays teachers have to cope
with rather large classes (sometimes over 100 students
in one class). University teachers are typically occupied
by multiple classes and other non-teaching jobs in daily
routines. Therefore, although they would be willing to try,
oftentimes, they are not able to remember all the names
from a group till the end of a course period.
This challenge hinders a teacher from building a sufficient
rapport with the students and affording each of them the
adequate opportunity for active participation in the lecture.
We are therefore motivated to extend this interpersonal
competence of teachers through designing an dedicated
system.
Prior Designs for Supporting Teacher-Student In-
teraction in Class
Much progress has been made in the design of learning
tools. For example, at the intersection of Education, AI, and
HCI, a body of work has focused on individualized learn-
ing contents in active learning [6] based on intelligent tu-
toring systems [18] or learning analytics [19]. For another
example, much work has explored improving learning expe-
riences via gamification [7], or immersive, interactive envi-
ronments [13].
Relatively, a smaller-but burgeoning-body of work has ex-
plored designs to enhance teacher-student interpersonal
interaction in the classroom. Examples encompass orches-
tration tools [8], or peripheral data displays to ease teach-
ers’ interpersonal support [11], communication [20], or prox-
imity [2] to students.
ClassBeacons, a recent case, uses ambient lamps in the
classroom to depict how the teacher divides time and at-
tention over pupils in class and thus enhancing teachers’
real-time reflection on this important interpersonal compe-
tence [2]. From a perspective of multi-modal analytics [14],
supporting such interpersonal teacher-student interaction
is an important aspect of designing effective learning en-
vironments. Giving this burgeoning interest in enhancing
teachers’ interpersonal competences, in this paper, we aim
to contribute relevant insights through the design and imple-
mentation of NaMemo.
The Design of NaMemo System
Figure 1: The prototype of our
NaMemo system in a real
classroom setting, highlighted in
red frames.
Figure 2: The pan-tilt camera used
in our NaMemo system.
The system consists of a pan-tilt camera fixed on a tripod
and a laptop (see Figure 1 and Figure 2). During the class,
the system automatically recognizes students and indicates
the corresponding names on the screen of the teacher’s
laptop. In our prototype, the camera and the laptop are con-
nected via a USB cable.
To obtain clear images of all areas in the classroom (espe-
cially the back rows which are far away from the camera),
we choose a camera with a 35mm lens. However, this set-
ting cannot cover the whole classroom with a single image.
Therefore, we use a pan-tilt module to rotate the camera
and take multiple images (e.g., 63 images in our feasibil-
ity study covering a 20m x 15m classroom). Given these
images from different rotation angles, we adopt image-
stitching and form face recognition techniques, resulting
in a panorama with student recognition, as shown in Figure
3. The panorama is updated every 90 seconds.
Before using the system in class, we first need to collect
students’ facial pictures and their names, which are used
to train our recognition models. The collected data is only
stored locally in the teacher’s laptop and only used in the
study. Then the teacher could use the main user interface
(UI) in class, as shown in Figure 3. Besides the main UI, we
also provide a configuration interface, which allows adjust-
ing the rotation angles of the pan-tilt module according to
the actual scale of the classroom.
We build our recognition model on a convolutional neu-
ral network integrating mtCNN [26] and ArcFace [5]. The
pipeline in our approach includes three steps: face detec-
tion, face alignment, and recognition by comparing with the
database. Our approach reaches 99.2% accuracy on the
face recognition task in our feasibility study with dense pop-
ulation and large spatial distribution. The contribution of the
algorithm is not the focus of this paper, and we will present
the details elsewhere.
Figure 3: The main user interface of the NaMemo System. The rectangles frame the recognized students. The blue ones indicate confidence
levels above 0.8, while that in the yellow ones are below 0.8 and over 0.5. When the cursor is located in a frame area, the teacher could see
the student’s profile on the right part of the window. The blue text is the translation.
Feasibility Study and Results
We deployed the prototype in a classroom of our local uni-
versity in China. The teacher participant used the proto-
type during his lecture "Micro-controllers: Theory and Ap-
plications" with 161 students (in two classes). All the stu-
dents were aware of the system’s deployment. No video
was recorded during the study. After using the prototype
ten times during the summer semester in 2019, we used
questionnaires and interviews (the teacher participant and
ten students) to evaluate its feasibility and reveal usability
issues. We finally collected 159 (99%) completed ques-
tionnaires. The binary questions in the questionnaire are
shown in the sidebar.
The questionnaire used in
the feasibility study.
1. Were you perceived re-
spect from the teacher during
the lecture?
2. Were you called during the
lecture?
3. Did the teacher use the
correct name when calling
you?
4. Do you hope to be called
by the teacher?
5. Are you satisfied with that
the teacher use the system?
6. Do you feel the teacher
is more approachable after
using the system?
7. Do you feel you were more
concentrated during the lec-
ture when using the system?
8. Do you feel you are more
confident about mastering this
course?
The questionnaire results indicate a high feasibility of the
system: 97 students (60%) were called during the study,
and all of the names were used correctly by the teacher;
151 students (95%) were satisfied with the deployment of
the system. Students’ high acceptance could be attributed
to three aspects: the perception of more concentrated dur-
ing lectures (78%) , the perception of more approachable of
the teacher (75%) , the perception of being more confident
about mastering this course (81%).
During the interview, we asked the teacher and ten random
selected students open-end questions about their attitudes
to and concerns about the system. The teacher thought the
system improved the lecture process:
"Without the system, I have to use a name list. Sometimes,
the name I called mismatched the student I wanted to call.
In another case, I randomly selected a name from the list,
but the student was absent, which made me feel embar-
rassed. Now the system could help me to avoid these is-
sues and improve the in-class efficiency."
The interviewed students agreed that they became more
focused during class and felt closer to the teacher:
"I never thought our teacher could call me in such a big
class. I felt a little nervous but excited when he called me
and asked me a question. I am usually a less active par-
ticipant in the class, but now I think I might be able to have
more interactions with the teacher."
Although the students were informed that system was only
used to indicate names during the lecture, some students
still asked if the teacher would use it for the purpose of
checking students’ attendance. After our explanation on
how the system worked, the interviewed students relieve
the concern.
Discussion and Future Work
The main purpose of our feasibility study is to validate our
NaMemo system. Meanwhile, we aim to initially get stu-
dents’ perceptions of the deployment of the face recognition
system in class. During the study, we did not find techni-
cal issues in the system. Following the feasibility study, we
have planned a large-scale experimental study to critically
evaluate the effects of the NaMemo system. Here we intro-
duce our future work on the following study along with the
discussion of our feasibility study results.
Teacher-Student Interaction
Our initial goal of developing the NaMemo system is to
increase teacher-student interaction in class. During the
study (ten lectures), 97 students (60%) were called by the
teacher, who found the system very convenient when he
wanted to interact with a student. In our following study, a
between-subject study design will be adopted: one class as
intervention group and another class as control group for
each teacher. We aim to measure four types of interaction
in class: the teacher asking questions to students (T1), the
teacher calling students by their names for other reasons
(T2), students asking questions to or requesting help from
the teacher(S1), and students calling the teacher for other
reasons (S2).
In-Class Learning Quality
The results of the questionnaire and interview implied a
high level of acceptance from both the teacher and stu-
dents. Also, most of the students believed they became
more focused in class. Therefore, we assume that the per-
ceived in-class learning quality should be higher when us-
ing the system. However, in the study of Deslauriers and
colleagues [6], they found that the students’ perceived
learning quality could be different from their actual learning
quality. Therefore, in our following study, we plan to quan-
titatively evaluate the in-class learning quality of students
objectively and subjectively by adopting the methods used
in related work [6]. A quiz in the end of each lecture will be
used to measure the actual learning quality, while a ques-
tionnaire to measure the perceived learning quality.
In-Class Learning Quality
Although the system could aid the teacher in knowing stu-
dents’ names in class, we hope it could also improve the
teacher’s memory of students’ names by more frequent in-
teraction with students. We will ask the teacher to name
the students by showing the picture of the class after the
following study. The accuracy and speed to be recorded to
represent the teacher’s memory of students’ names.
Students’ Privacy Concerns
Regarding the privacy issues, we only found students’ con-
cern about whether the system would be used for check-
ing students’ attendance and affecting their course scores.
Since our interview only covered a small group of student
participants, we might ignore potential concerns from some
students. We plan to further explore the privacy concerns
and issues of using such face recognition system in class.
Note that we did not find any standard instrument for our
scenario, but some methods of measuring perceived pri-
vacy in the context of smart home technology (e.g., [12]).
As the increase of new technology entering university class-
rooms, the lack of proper instruments for privacy evaluation
could hinder the development of related research. Referring
to these related work and the relevant measures (e.g., stu-
dents’ perceived control from the teacher) from the Ques-
tionnaire of Teacher Interaction (QTI) [23], we have devel-
oped a short questionnaire with five-point Likert scales and
a semi-open question to measure the privacy concerns:
1. During the lesson, I was distracted by the deployed
system in the classroom.
2. I am concerned that the system gathers information
from me via its camera.
3. I feel that the system leads to an intrusion to my pri-
vacy.
4. Specifically, what I am mostly concerned is (are):
- It gathers information from me.
- I do not know what information it gathers, and
for which purpose.
- I do not have control over whether and when it
should gather information form me.
- My information is used by the teacher during the
lesson.
- My information could be used later after the
lesson.
- You may explain others or more detailed con-
cerns here:
Education Experts’ Concerns
Besides the perception of the students and teachers, the
concerns from education experts are necessary for our
study. Before the study, the experts might help us evalu-
ate the potential benefits and risks of the system, and help
us to formulate preliminary assumptions about the study
results, and improve the study set-up. After the study, the
experts might help us to interpret the results and generate
discussions. We believe the consideration of the perspec-
tive from education experts could deepen the insights of our
study.
Conclusion
The proposed NaMemo system is our first attempt to ex-
plore technologies supporting the teach-student interaction
in class. Therefore, the system is simplistic, and potential
functions remain to be implemented. Through the feasibility
study, we obtained the initial results of the user acceptance
and generated discussions of research directions for the
following study.
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